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(g) WIRE FEEDER 



@ This invention provides a wire feeder for a wire- 
cut electric discharge machine, capable of retreating 
when an electric discharge machining is carried out 
a wire transfer belt from a position in which wires are 
r— automatically connected, whereby the wear of the 
^belt and the fluctuation of the wire feed speed can 
j^be prevented. In order to. carry out an automatic wire 
00 connecting operation, an air cylinder (27) for a wire 
<Ofeed mechanism (16) is driven, so that a second 
^transfer belt (15') is moved from a position of retreat 
C^to a position of automatic connection via a parallel 
<^link mechanism (23, 25. 25'. 25"). in which position 
Othe second transfer belt (15') is pressed against a 
first transfer belt (15): When a motor (M2) is ac-. 
Qjtuated to cause these two belts to be turned, a wire 
electrode (5) held between the same belts is moved 
from the upstream side of a wire transfer path to the 



downstream side thereof to complete the automatic 
connection. When the air cylinder is thereafter 
deenergized, the second transfer belt is returned to 
the position of retreat by the resilient force of a 
spring (26). thus being separated from the first trans- 
fer belt. Consequently, the wire electrode and the 
two belts are put in a non-contacting state, whereby 
the wear of the wire and the fluctuation of the wire 
feed speed are prevented. 
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WIRE FEED APPARATUS 
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Technical Reld 



The present invention relates to a wire feed 
apparatus for automatically extending wire elec- 
trodes (hereinafter referred to as wires) in a wire 
cut electric discharge machining apparatus, and 
more particularly, to a wire feed apparatus in which 
a wire conveyor belt is shunted from an automatic 
wire extension position at the time of electric dis- 
.charge machining so that wear of the belt and 
variation in wire feed speed can be prevented. 



Background Art 



In general, a wire cut electric discharge ma- 
chining apparatus is provided with an autonnatic 
wire extension apparatus for automatically stretch- 
ing a wire which is artificially cut or snapped during 
machining. At the time of automatic wire extension, 
the wire is driven toward a workpiec© by means of 
a supply roller disposed in the vicinity of an upper 
guide located above the workpiece. and passes 
through an initial hole formed m the workpiece or a 
through hole formed In the middle of a machining 
path for the workpiece, and a lower guide disposed 
below the workpiece. Further, the wire is held be- 
tween a pair of conveyor belts of a wire feed 
apparatus disposed on the lower-course side of the . 
lower guide, and is transported toward a feed roller 
by means of these belts. After the automatic wire 
extension is finished in this manner, electric dis- 
charge machining is performed while the wire is 
being transported from the upper-course side of a 
wire transfer path toward the lower-course side 
thereof by means of the feed roller. 

In the wire cut electric discharge machining 
apparatus with the automatic wire extension ap- 
paratus of the aforementioned type, the wire is 
transported by means of thie feed roller at the time 
of the electric discharge machining after the end of 
the automatic wire extension, so that the wire feed- 
ing function of the wire feed apparatus is available 
only during the automatic wire extension. Conven- 
tionally, however, the wire is held between the 
conveyor belts of the vyire feed apparatus, so that 
the conveyor belts are circulated so as not to 
hinder the belt feeding action of the feed roller. 

However, the conveyor belts of the wire feed 
apparatus are not even in total thickness, and ex- 
tend and contract as the ambient temperature var- 
. ies. Also, each conveyor belt is constructed so that 
two opposite erids of a belt element constituting 



the same are connected in an endless manner, and 
a stepped portion is formed at the junction. There- 
fore, the conveyor belts are liable to rotate un- 
evenly. Thus, even though the feed roller is rotated 

5 accurately at a predetermined speed, the wire is 
held between the unevenly rotating conveyor belts, 
so that the wire feed speed is liable to vary, there- 
by possibly entailing variation in electric discharge 
machining characteristic. Since the wire, transport- 

70 ed by means of the feed roller, and the conveyor 
belts are in contact with one^ another, moreover, the 
belts can be easily worn away. 

15 Disclosure of the Invention 



The object of the present Invention is to pro- 
vide a wire feed apparatus of a wire cut electric 

20 discharge machining apparatus, capable of shunt- 
ing a wire conveyor belt from an automatic wire 
extension position at the time of.^ejectric discharge 
machining, thereby preventing wear of the belt . and 
variation in wire feed speed. 

25 In order to achieve the above object, a wire 

feed apparatus of the present invention comprises 
a first conveyor belt, a second conveyor belt mov- 
able toward and away from the first conveyor belt, 
means for moving the second conveyor belt be- 

30 tween an automatic wire extension position, where 
the second conveyor belt is pressed against the 
first conveyor belt, and a shunt position, where the 
second conveyor belt is separated from the first 
conveyor belt, and drive means for rotating at least 

35 one of the first and second conveyor belts. 

According to the present invention, as de- 
. scribed above, the first and second conveyor belts, 
pressed against each other and holding a wire 
electrode therebetween, are rotated to transport the 

40 wire electrode at the time of automatic wire exten- 
sion, and a force of pressure contact acting be- 
tween the two conveyor belts is removed after the 
automatic wire extension. Thus, wear of the con- 
veyor belts, attributable to contact with the wire 

46 electrode, and variation in the feed speed of the 
wire electrode, attributable to contact with the con- 
veyor belts, after the automatic wire extension, can 
be prevented. 

50 
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Fig. 1 is a s1!BSiatlc side view of a wire cut 
electric discharge machine '"^"'^^^^^^ with a wire 
feed apparatus according to an embodiment of the 
oresent invention; and 

Fig. 2 is a schematic side view showing the 

wire feed apparatus of Fig. 1. 

Best Mode of Carrying Out tiw 



,n Rg 1. a wire cut electric, discharge machine 
comprises a column 1. an upper am. 2 extending 
horizontally from the column 1. and s tt.e 
extending parallel to the upper arm 2. from ttie 
Sumn ' through the side wall of ^ "-^^'"'"^ 
liquid pan 4 to the central porton of the pan 4. A 
wire supply bobbin 6 wound with a w.re 5 .s 
mounted on the upper portion of the column 1. and 
T brake roller 7 and an upper guide 8 are mounted 
on the upper arm 2. Disposed between the upper 
qCide 8 and a workpiece 1 1 . moreover, are a pmch 
?oi,er 9 and a supply roller 10 which is rotated by 
means of a motor M1. The lower arm 3 s fitted 
a lower guide 12. which is locat^ n ahgnment 
with the upper guide 8. a guide block 13. and a 
gSie rolleM4 facing the block 13. These eleme te 
i to 10 and 12 to 14 constitute part of a transfer 
path for the wire 5. Conventional automatic wire 
Cutting means 103 (Rg. 2) including ^ ^^^J^J^^' 
shown) and conventional wire disconnection detect- 
■ng means 104 (Rg- 2) are disposed under the 

~"^A ^« feed apparatus 16. which Is disposed on 
the lower-course side of the wire transfer patti. 
comprises a pair of conveyor belts, i.e. first and 
s^ond conveyor belts 15 and 15 (hereinafter re- 
?SS to as first and second belts), and a mot<^ 
M2 operatively connected to the first belt 15. A 
Snch'roller 17. a feed roller 18 facing Jh^ rol^r 
and adapted to be rotated by means of a motej 
M3 and a wire recovery box 19 are disposed on 
iSe iSler-course side of the wire feed apparatus 

. Referring now to Figs. 1 and 2. the wire feed 
apparatus 16 will be described in detail. ■ 

in the wire feed ap,paratus 16. the first and 
second belts 15 and 15 are arranged so that the 
oSer peripheral surfaces of their respective 
:iJnce-sid'e halves, moving from tbe gu^e ro^er 
14 toward the feed roller 18. f^ce each other. The 
first belt 15 is passed between and around a dr v- 
fng pulley 20 operatively connected to the motor 
mI and a driven pulley 20' spaced from the pulley 
20 The outer peripheral surface of the advance- 
side half of the first belt 15 is normally spaced at a 
predetermined distance. e.g.. 2 mm. on the op^ 
posite side of the second pulley with respect to the 



wire irmmr path. Both pulleys 20 and 20 are 
ratatably supported by means of the lower arm 3. 
A p u^Sty of guide pulleys 21. e.g.. three m num- 
bed, are 'arranged in contact with the inner pe^^^^^^^ 
5 eral surface of the advance-side haW of the f^ belt 
15 and with a space between them. Further, a 
enston pulley 22 for keeping the belt tension at a 
predeteLned value is. disposed i" «ngf3e";^"^ 
• with the outer peripheral surface of the retum-side 
to half of the belt 15. , 

The second belt is' is passed between and 
around pulleys 24 and 24 ■ which are roteteWy 
supported at two opposite ends of a frf^e 23. so 
Jt the belt 15 is movable '"tegrally with «.e 
,5 frame 23 between a shunt position indicated by M 
inT in Rg. 2 and an automatic wire extension 
position indicated by broken line. More specifical^. 
Sie frame 23 constitutes a parallel "nk mech«i.srn, 
in conjunction with first to third leg links 25 25 
20 and 25" each having one end swingably supported 

Z the frame and extending parallel to on^f^ ■ 
A middle pivotal point of the first leg link 25 and . 
the respective other ends of the second and ttiird 
leg links 25' and 25" are ~okably supported by 
25 mians of the lower arm 3. and the o«^er end of the 
first leg link 25 is coupled to a movable member of 
aTair cylinder 27. The first leg link 25 .s contin- 
ually urged toward the shunt position by "jea^s 
a spring 26 which has one end coupled to the 
30 frame-side half of the link. 

In Rg. 2. reference numerals 28 and 29 denote 
a guide roller and a tension pulley, respectvely 
wNch are rotatabiy supported by of *e 

frame 23. Further, reference numeral 10° denotes 
36 a controller of the electric discharge machine. The 
controller is connected, in controllable relation to 
the motors M1 to M3. the air cylinder 27. flr« and 
second pinch roller drive means 101 and 102 Jo^ 
moving the pinch rollers 9 and 17 toward and away 
« from Se rolters 10 and 18. respectively the aut^ 
matic wire cutting means 103. the wire disconr^ec^ 
tion detecting means 104. and conventonal auto- 
matic extension end detecting means 105 

In the following, the operation of the electnc 
45 discharge machining apparatus as constructed 
above will be explained. . . !« 

When an automatic wire cutting end signal is 
delivered from tiie automatic wire cutting means to 
the controller 100 upon occuaence of^a shift from 
50 cutting-out machining to subsequent cutbng^ut 
' machrmng during the course of a series of cutting- 
out machining, or when a wire disconnecton de- 
tecting signal is delivered from th^ wire disconnec- 
tion detecting means 104 to ttie controile 100 
55 during electric discharge machining, for instance, 
autornatic wire extension is perfom^ed as men- 
tioned below. . 

At ttie time of automatic wire extension, the 
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controller 100 first energiz^Wie motor M3 and the 
second pinch roller drive means 102. As a result, 
an unnecessary lower-course-side portion of the 
wire 5, automatically cut or snapped, is held be-, 
tween the pinch roller 17 and the feed roller 18 at 
the location thereof, and is cast away into the wire 
recovery box 19 as the feed roller 18 is rotated by 
the drive of the motor M3. 

Then, the controller 100 actuates the air cyl- 
inder 27. As the cylinder operates, the first leg link 
25. the one end of which is coupled to the movable 
member of the cylinder 27, swings together with 
second and third leg links 25' and 25" in the 
clockwise direction of Fig. 2, against the urging 
force of the spring 26. As a result, the second belt 
15'. movable integrally with the frame 23. moves 
from the shunt position indicated by full line to the 
automatic wire extension position indicated by 
broken line, while maintaining the parallel positional 
relationship between the outer peripheral surfaces 
of the respective advance-side halves of the first 
and second belts. In the automatic wire extension 
position, the outer peripheral surface of the 
advance-side half of the second belt is' is pressed 
against that of the first belt 15. Then, the controller 
100 drives the motors Ml and M2 to rotate, and 
also energizes the first pinch roller drive means 
101. When the driving pulley 20 rotates accom- 
panying the rotation of the motor M2, the first belt 
15 rotates in the counterclockwise direction, and 
the second belt is', pressed against the first belt, 
rotates clockwise in a driven manner. 

Meanwhile, an automatically cut or snapped 
upper-course-side portion of the wire 5, i.e., a new 
wire 5, passes through an initial hole (not shown) 
formed in the workpiece 11, or a through hole (not 
shown) in the middle of a machining path for the 
workpiece 11, and the lower guide 12, and then 
passes between the guide block 13 and the guide 
roller 14, as the supply roller 10 is driven to rotate 
by the motor Ml, as is generally known. At the 
starting ends of first and second belts 15 and 15 , 
the new wire 5 is held between the outer peripheral 
surfaces of the respective advance-side halves of 
the two belts. Then, the wire 5 Is transported to^ 
ward the terminal ends of the two belts 1 5 and 1 5 
by means of the belts in circulatory motion. At their 
terminal ends, the belts 15 and 15' cause the wire 
5 to project toward the region between the pinch 
roller 17 and the feed roller 18, whereupon the wire 
5 is held between the two rollers . 17 and 18. 
Further, the wire 5 is transferred to the wire recov- 
ery box 19 by the feed roller 18 which is rotated by 
means of the motor M3. Thus, the automatic wire 
extension is finished, which is detected by the 
automatic wire extension end detecting means 105. 

In response to an automatic wire extension end 
signal from this detecting means, the controller 100 



stops the driv^^^e motors Ml and M2, and de- 
energizes the air cylinder 27 and the first pinch 
roller drive means 101. As the motor M2 ceases to 
rotate, the circulatory moton of the first and sec- 

5 ond belts 15 and 15 is stopped. As the air cylinder 
27 is de-energized, moreover, the first leg link 25 is 
swung in the counterclockwise direction of Rg. 2 
by the urging force of the spring 26. As a result, 
the second belt 1 5' moves integrally with the frame 

10 23. from the automatic wire extension position to- 
ward the shunt position. Since the outer peripheral 
surface of the advance-side half of the first belt 15 
is on that side of the normal wire transfer path 
remote from the second belt, the wire 5 is out of 

;5 contact with the two belts 15 and 15'. 

When the wire feed apparatus 16 is brought to 
a shunt state in this manner, electric discharge 
machining is started, and the used wire 5 is trans- 
ported toward the wire recovery box 19 at a pre- 

20 determined feed speed as the feed roller 18 is 
driven to rotate by the motor M3. At this time, the 
wire 5 and the belts 15 and 15' of the wire feed 
apparatus 16 are kept out of contact with one 
another. Thus, the belts 15- and 15 are not subject 

25 to wear attributable to contact with the wire 5, and 
there is no variation in the feed^peed of the wire 
caused by contact with these belt's. 

Although the parallel link mechanism is used, 
in the embodiment described above, to move the 

30 second belt is' toward and. away from the first belt 
15 in parallel relation to the first belt 15, the; 
present invention is not limited to this arrangenrient. 
For example, a cam mechanism (not shown) may 
be used which is a combination of a cam follower 

35 provided on the frame 23 and a cam groove 
formed on the lower arm 3. 



Claims 

1 . A wire feed apparatus comprising: 
a first conveyor belt; 

a second conveyor belt movable toward and away 
from said first conveyor belt; 

45 means for moving said second conveyor belt be- 
tween an automatic wire extension position, where 
said second conveyor belt is pressed against said 
first conveyor belt, and a shunt position, where said 
second conveyor belt Is separated from said first 

so conveyor belt; and 

drive means for rotating at least one of said first 
and second conveyor belts. 

2. A wire feed apparatus according to claim 1 , 
wherein said first conveyor belt is separated from a 

55 wire transfer path at a predetermined distance 
therefrom on the side renriote from said second 
conveyor belt 
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3. A wire feed^Plraratus according to claim 1 
or 2, wherein said first conveyor belt is driven by 
means of said drive means, and said second con- 
veyor belt in said automatic wire extension position . 

is driven to rotate as said first conveyor belt s 
rotates. 

4. A wire feed apparatus according to claim 1 
or 2, wherein said first and second conveyor belts 
are arranged parallel to each other, and said mov- 
ing means moves said second conveyor belt be- ;o 
tween said automatic wire extension position and 

said shunt position while maintaining the parallel 
relation in arrangement 

5. A wire feed apparatus according to claim 4, 
wherein said second conveyor belt is stretched " is 
between pulleys, and said moving means includes 

a parallel link mechanism, having a frame support- 
ing both said pulleys and a plurality of leg links 
each having one end swingably coupled to said 
frame and extending parallel to one another, and 20 . 
means for swinging at least one of said plurality of 
leg links. 
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